The H5N8 influenza subtype is a relatively new highly pathogenic avian influenza. Until the recent Korean outbreak of H5N8 the viral subtype had only been detected sporadically.
Introduction
91 Results and Discussion 92 The Mega maximum likelihood phylogenetic tree for the H5N8 hemagglutinin is shown in figure   93 1. Very low bootstrap values are often a result of sequence identity. Sequence degeneracy is 94 frequent in viral data and cannot be resolved using maximum-likelihood or distance based 95 measures, but it is important in Bayesian and coalescent analysis, where tip ages can be used. For 96 this reason identical sequences were not removed. This tree shows that the US H5N8 sequences 97 prior to the current outbreak (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) form the most distinctive clade. This is then followed 98 by the sequences from the Irish outbreak in 1983. There are then a series of singleton clades 99 before the Gochang clade and the final clade contains the rest of the sequences from the current 100 outbreak. There is some evidence for sub-clades within the current outbreak and appears to have 101 broken into 3 or four different sub-lineages, one of which contains the 2014 US sequences.
102
103 The Mega maximum phylogenetic tree for the H5N8 neuraminidase dataset (figure 2) contains 104 fewer features when compared to the hemagglutinin trees but the overall topology is the same. 105 For the Irish cluster there is only a single full-length sequence available. There is also less clade 106 structure in the recent outbreak, although there is still a distinct sub-lineage for the US 2014 107 sequences. Apart from this clade there is very little recent evolutionary change in the 108 neuraminidase sequences. 109 110 These trees are in good agreement with the much more detailed and rigorous coalescent analysis 111 carried out previously (Dalby & Iqbal 2015) . They show that the maximum likelihood trees 112 using the general time reversible model is appropriate for creating phylogenetic trees oh H5N8. 113 These trees provide a reference set for the approximate maximum likelihood trees produced by 114 FastTree. This allows a comparison to be made of the SH local branch support values to the 115 , California 2011 , Thailand 2012 , Quang Ninh 2013 and California 2014 . Of these 141 the most surprising are the US sequences as it was expected that these would be from a single 142 lineage, and that the gaps in time between collected sequences reflect a lack of sampling. 
